The retruded contact position (RCP) is an important maxillomandibular relation in restorative dentistry. This review will describe RCP and consider its importance and use in the restorative dental treatment of the dentate and edentulous subject. A comparative account of the various mandibular guidance methods used to obtain a RCP record will be presented, followed by recommendations for fixed and removable clinical prosthodontic practice.
The three-dimensional relationship of the mandible to the maxilla, and the clinician's understanding of it, is fundamental in clinical dental practice. No matter the degree of restorative dental treatment provided, be it a small occlusal restoration to a full-mouth rehabilitation, the occlusion is affected to a greater or lesser extent. Occlusion has been defined simply by Davis and Gray 1 as 'the contacts between teeth'. These contacts can be considered statically or dynamically, as teeth slide over each other during mandibular movement. In addition to the occlusion, the masticatory system is also composed of the periodontal ligaments, the temporomandibular joints (TMJ), the muscles of mastication and their associated ligaments. 2 The system is under the control of higher centres in the central nervous system.
The interpretation of various mandibular positions is fraught with confusion [3] [4] [5] [6] as over the past 150 years there have been a succession of occlusal schools of thought. 7 The early Conical 8 and Spherical 9 theories were superseded by the mechanical models of the Gnathologists. 10 These theories were largely driven by developments in articulator design. As a consequence, the terminology, teaching, clinical methods and research in this important area has left many bewildered. The Glossary of Prosthodontic Terms has contributed to this confusion by periodically altering the definitions of certain relations. 11, 12 In recent years, the engineering model of occlusion has been tempered by an increased appreciation of the biological aspects of the masticatory system. 7 Biological occlusion does not discard the important work undertaken over the past 150 years, but recognises the interaction between the component parts of the masticatory system and the fact there is a degree of adaptability. 7 This review will describe RCP and consider its importance and use in restorative dental treatment of the dentate and edentulous subject. A comparative account of the various mandibular guidance methods used to obtain an RCP record will be presented, followed with recommendations for fixed and removable clinical prosthodontic practice.
THE RETRUDED CONTACT POSITION OF THE MANDIBLE Terminology
The retruded contact position (RCP; Table1 and Fig. 1 ) is also variously known as the premature contact in centric relation, 2 centric relation contact position (CRCP), the retruded axis position (RAP), the terminal hinge position (THP) or the ligamentous position. Terminology, as alluded to earlier, is very confusing as The Glossary of Prosthodontic Terms 11, 12 has changed definitions from edition to edition, and has even cited definitions which appear contradictory. Moreover, there are seven different definitions for centric relation (CR) in use ( Table 2) . Jasinevicius et al. 14 surveyed the level of consensus regarding the definition of CR in seven US dental schools. The authors found that numerous definitions were used at each institution and the longer a clinician had been qualified for correlated with which definition they employed. It was suggested that this had an adverse effect on undergraduate dental student's understanding of CR, even diminishing the value which they placed on CR. While the debate over the semantics of CR continues amongst academic dentists, many clinicians still consider centric occlusion (CO) as a synonym for the intercuspal postion (ICP, Table 1 ). This is obviously incorrect if the Glossary of Prosthodontic Terms is to followed, but until terminology and teaching issues are resolved and consensus is reached, this concept will probably persist. We do not wish to contribute to the confusion, and to this end we will follow the definitions reproduced in Table 1 and the most  recent definition of CR in Table 2 (Definition No. 1).
• The retruded contact position (RCP) is a relatively reproducible maxillomandibular relationship.
• It is used as a reference point for mounting casts on an articulator.
• Occlusion has a biological adaptability and is not constant.
• Mandibular guidance from the operator has been shown to give more consistent RCP recordings.
• Chin point guidance, bimanual manipulation and use of an anterior jig are recommended.
I N B R I E F

VERIFIABLE CPD PAPER
The importance of RCP RCP is said to be a relatively reproducible position [15] [16] [17] [18] and as such is useful in the restorative management of dentate and edentulous individuals and as a reference point for the registration of transfer records, so that casts can be mounted on articulators. Posselt 15 in his classic treatise 'Studies in the Mobility of the Human Mandible', found that the retruded position of the mandible was reproducible to within 0.08 mm and thus could be termed a border movement. This reproducibility is achieved by virtue of the non-elastic nature of the temporomandibular joint capsule and the associated capsular ligaments. The influence of mandibular guidance on RCP reproducibility will be discussed later.
Dentate subjects
In the dentate patient, the RCP is an unstrained position of the mandible relative to the maxilla occurring at initial tooth contact(s). This contact follows closure about the terminal hinge axis (Fig. 1) where the condylar heads are in their most anterior and superior position in the glenoid fossae (Fig. 2) . In this position the condylar heads are fully seated in the glenoid fossae, with the thinnest, avascular part of the fibro-elastic temporomandibular joint disc interposed. Posselt in 1952 15 found that in 10% of dentate individuals, the RCP coincided with the intercuspal position (ICP; Table 1 ; common synonyms include: maximum intercuspation (MI) or centric occlusion (CO)). For the remainder, the RCP is infero-posterior to ICP by 0.5-2 mm. The movement from the RCP to the ICP is known as a slide 19 (Fig. 1) . A slide has the potential for a combination of horizontal, vertical and lateral components along its path.
The situation for partial dentures falls between that for dentate patients and edentulous patients. Important factors include the distribution of natural teeth, distribution of natural occlusal contacts and the patient's existing occlusal vertical dimension. 19 Subjects with an easily identifiable, stable and comfortable ICP may only require a conformative approach rather than reorganisation at RCP. Reorganisation involves altering a patient's existing ICP to a new ICP. This new ICP is made coincident with RCP because of the reproducibility of the latter. This will eliminate the RCP-ICP slide.
Edentulous subjects
In the edentulous patient there are no natural tooth contacts to define a retruded contact. In this situation, prosthetic tooth contact (or wax occlusal rim contact) will be along the retruded arc of closure ( Fig. 1) at some point. This is dictated by the occlusal vertical dimension (OVD) appropriate for that patient. Therefore, the mandible and maxilla are in CR (Table 2 ) at this occlusal vertical dimension and it is from here that the prosthetic occlusal scheme is constructed. Moreover, this position is also the starting point for eccentric mandibular movement. A retruded mandibular relationship is recorded due to its relative reproducibility [15] [16] [17] [18] and to produce stability of the denture bases, in conjunction with a lack of interfering contacts in eccentric mandibular positions. It may also contribute to TMJ health although no definitive evidence exists. 20 Fenlon et al. 21 has demonstrated a positive correlation between complete denture usage and accuracy of the CR registration.
USES OF RCP IN THE DENTATE PATIENT
The importance of recording the retruded mandibular position in edentulous patients has been described. 21 In dentate patients, the location and reproducible recording of the RCP is important in:
• Mounting models on an articulator.
Mandibular movement can be simulated because of pure rotation about the terminal hinge axis (Fig. 1) . 22 • Reorganising a patient's occlusion at a new occlusal vertical dimension. 2 • Occlusal analysis in cases of toothwear, tooth mobility, drifting, pain or repeatedly failing restorations. 2 • Occlusal splint therapy. 23, 24 • 'Distalising' the mandible to create palatal space for anterior restorations. 4 • Restoring a tooth which is involved in determining the RCP. 25 • Determining the magnitude and direction of the RCP to ICP slide in order to assess the resultant force applied to anterior restorations. 5 Table 1 ). In edentulous patients, the point at which prosthetic tooth contact is made along this arc (occlusal vertical dimension) is determined by the dentist, and is termed by some centric occlusion (CO) or RCP (Table1). T = Maximal mandibular opening with full antero-inferior translation of the condylar heads. RCP-ICP = This path is termed a slide. It has the potential for horizontal, vertical and lateral components. The lateral element to this slide cannot be seen in the sagittal plane. E = Edge to edge position of incisors. • Midline analysis in cases of facial asymmetry, in order to separate dental and skeletal causes. 26 It has been suggested that RCP is attainable during mastication and deglutition, 4 and that restoring a patient to this position may result in enhanced masticatory efficiency and occlusal stability. 26 However, there is no published evidence for these benefits. Masticatory efficiency is a complex subject and consensus about what constitutes the ideal chewing pattern does not exist. 27 Furthermore, it has been demonstrated that the reorganisation of patients to a situation where RCP coincides with ICP will relapse after a period of time so that a slide between the two is re-introduced. 28 Celenza 28 re-examined 32 patients, for which he had reorganised ICP to coincide with their RCP, 2-12 years post-treatment. Thirty patients had reestablished their ICP anterior to RCP, the resulting slide being 0.02-0.36 mm. This was ascribed to condylar remodelling. Unfortunately this work has not been repeated and verified.
ICP
FACTORS AFFECTING THE RCP RECORDING
Recording RCP is dependent upon a number of factors including the patient, operator experience and training (see later), the registration material and recording method employed, the time of the recording, guidance of the mandible (see later), neuromuscular conditioning and record handling and storage. 22, [29] [30] [31] The diurnal variance of recording maxillomandibular relationships has been studied in 13 subjects by Shafagh et al. 31 Many aspects of human biology are subject to circadian rhythms, including soft tissue volumes, joint space volumes, blood pressure, tooth mobility, salivary gland function, gingival crevicular fluid exudation and whole body posture. Shafagh et al. 31 found that retruded mandibular recordings made in the evening were more posterosuperior than those made in the morning. Apart from tissue changes, these differences may be due to the state of patient, and therefore, masticatory muscle relaxation.
There are many registration media which can be used and they all have advantages and disadvantages. 32 Media include waxes, zinc oxide pastes, acrylic resins and elastomeric materials. Warren and Capp 33 recommended that the ideal recording material should demonstrate low initial viscosity, set rigidly and be dimensionally accurate and stable. It must also be unaffected by disinfection protocols, and be carefully handled and stored so as to avoid distortion. Polymeric impression materials have been shown to be the most accurate 34 but operator preference and technique are also important.
In the dentate individual the RCP record is taken at a slightly increased OVD just prior to tooth contact (CR; Fig. 1 ) with the mandible rotating about the terminal hinge axis. If tooth contact occurs, involuntary programmed mandibular deviation from the hinge axis will result due to sensory feedback from periodontal ligament mechanoreceptors. 2 Neuromuscular conditioning and the abolition of reflex patterns of closure can be achieved by the patient biting the teeth together hard, biting on cotton rolls, holding the mouth open wide, use of an anterior jig (see later) or use of an occlusal splint. These methods will result in masticatory muscle fatigue and relaxation, thus permitting easier operator-manipulation of the mandible. 22 Closing the articulated study casts through the thickness of the registration permits the identification of RCP and its relation to ICP. Errors from recording about an arbitrary hinge axis will result in the erroneous detection of tooth contacts. The average terminal hinge axis location is recorded by some facebows (eg Denar Slidematic, Denar Corp., Anaheim, USA), but the true hinge axis position Table 2 Definitions of centric relation 11 
Term
Abbreviation Definition Centric CR relation 1. The maxillomandibular relationship in which the condyles articulate with the thinnest avascular portion of their respective discs, with the complex in the anterior-superior position against the slopes of the articular eminences. This position is independent of tooth contact. It is restricted to a purely rotary movement about the transverse horizontal axis. 2. The most retruded physiologic relation of the mandible to the maxillae to and from which the individual can make lateral movements. It is a condition that can exist at various degrees of jaw separation. It occurs around the terminal hinge axis. 3. The most retruded relation of the mandible to the maxillae when the condyles are in the most posterior unstrained position in the glenoid fossae from which lateral movements can be made, at any given degree of jaw separation. 4. The most posterior relation of the lower to the upper jaw from which lateral movements can be made at a given vertical dimension. 5. A maxilla to mandible relationship in which the condyles and discs are thought to be in the midmost, uppermost postion. The position has been difficult to define anatomically but is determined clinically by assessing when the jaw can hinge on a fixed terminal axis (up to 25 cm). It is a clinically determined relationship of the mandible to the maxilla when the condyle disc assemblies are positioned in their most superior position in the mandibular fossae and against the distal slope of the articular eminence. 6. The relation of the mandible to the maxillae when the condyles are in the uppermost and rearmost postion in the glenoid fossae. This position may not be able to be recorded in the presence of dysfunction of the masticatory system. 7. A clinically determined position of the mandible placing both condyles into their anterior uppermost position. This can be determined in patients without pain or derangment in the TMJ. can be found accurately using a kinematic facebow. The latter method is time-consuming and it has been suggested that no practical advantage is gained. 26 Other influences that affect the RCP recording may be difficult for the clinician to control. These include general health, attitude to treatment, co-operation and comprehension of the procedure, the patient's body, head and tongue position, state of relaxation, medication and state of anaesthesia. Only a few of these have been assessed objectively. Helkimo 22 found no difference in recordings between supine and upright patients. Pain from the operator's guidance technique, the temporomandibular joints or from muscle tension will result in reflex mandibular protrusion and hence erroneous recordings. Psychological tension and anxiety will also increase muscle tension. The number of teeth, their condition or the ridge form of edentulous patients will effect the stability of the recording medium and thus the quality of the recording.
MANDIBULAR GUIDANCE & RCP
The aim of mandibular guidance is to help locate the condylar heads in the glenoid fossae at the terminal hinge axis in a consistent manner, thus producing mandibular closure about the terminal hinge axis. Mandibular guidance methods can be divided into those which are patient-guided and those which are operator-guided. Kaplan 35 has warned against the use of excessive forces during mandibular guidance. Forceful mandibular retrusion by the operator can place the condylar heads too inferiorly, as they move down the posterior slope of the glenoid fossa and rotate about the temporomandibular ligaments. 36 Furthermore, this can cause patient discomfort which results in resistance to the applied load. Some force applied by the patient, from the muscles of mastication, is beneficial when locating the condylar heads in an antero-superior position in the glenoid fossae. 37 However, too much force is detrimental as the mandible flexes 38, 39 about the horizontal plane. 40 (Fig. 3 ) This quick and simple technique involves the patient placing the tip of the tongue to the back of the palate and closing into a horseshoe of softened wax with light pressure.
Patient-guided recording of RCP
There is no way of verifying the nature of any unwanted tooth contact or the retrusion of the mandible. In addition the wax may not be uniformly softened which can lead to inaccuracies in the recording. 34, 41, 42 This technique can also be used, with wax rims, for the edentulous patient. 43 This method uses cones of soft wax placed posteriorly. The patient swallows several times, simultaneously the mandible retrudes and the recording is made. Besides the uniformity of softness of the wax, there is no control over the mandibular retrusion nor any tooth contact. This technique is more appropriate for the edentulous patient.
Physiological technique
Gothic arch (Arrow-point) tracing 44, 45 (Figs 4a, 4b, 5) This technique has been described for use in both dentate and edentulous patients. It can be used intra-or extra-orally and is based on tracing the movement of the mandible. Metal plates are added to the upper and lower wax rims. The lower plate has a central pin, which can be adjusted to the desired occlusal face height and at right angles to the opposing plate. The pin is the only point of contact between the mandible and maxilla. The patient practices mandibular excursions using the device after which a fine spray of Occlude (Pascal Co., USA) is added to the maxillary plate. The patient then replicates the excursive movements and the mandibular pin scribes an arrowhead tracing on the maxillary plate delineating the paths of these excursions. Where the three lines intersect indicates the retruded mandibular relation. This arrangement can be set up for an extra-oral registration following the same principles (Fig. 5) . Drawbacks of this technique include the fact that it is relatively time consuming and requires well-defined, non-displaceable upper and lower alveolar ridges to allow stable and retentive acrylic bases. Large tongues can also cause base movement during the tracing. Truly reproducible excursive movements are often difficult to re-create by patients thus producing an imperfect arrowhead tracing which then requires an element of interpretation. Recently the principles of the gothic arch tracing have been revisited in the Biofunctional Prosthetic System (Ivoclar Vivadent, Germany) for complete dentures. Here the 'Gnathometer 'M'' consists of wax rims with tracing plates. Pantographs are mechanical or electronic devices which trace mandibular movements in a manner similar to that described above. Digital pantograph machines (ARCUS Digma, Kavo, Germany; Denar Cadiax System, Waterpik Technologies, USA) are available which are much simpler than the traditional set ups. They have an electronic facebow and lower incisal plate, which are linked remotely to a computer. Their relation to each other is measured and calculated by specialised software in real-time. RCP registrations can also be compared with each other. There are no studies using the digital systems with regard to usefulness, reliability and practicality. However, the authors propose they may be quicker and more convenient to use when compared with the traditional set-ups as they are less cumbersome and much smaller in size. 46, 47 The myo-monitor is an electrical jaw muscle stimulating device which is reputed to achieve muscle relaxation and produce a neuromuscular mandibular position. 48 An example is the J-4 Muscle Stimulator (Myotronics-Noramed Inc, USA) which produces pulsed ultra-low frequency stimulation of facial and masticatory muscles. Stimulating electrodes are placed over the coronoid notches and a common electrode is located at the nape of the neck. Proponents of the myo-monitor suggest that the 'jaw-closer' muscles act simultaneously, via reflex contraction, to produce a reproducible retruded mandibular position.
Myo-monitor
Operator-guided recording of RCP
Chin-point guidance method 49 (Fig. 6) The patient is seated upright and relaxed with the clinician positioned in front. A softened two-layer wax wafer (1.4 mm thick) is gently pushed against the cusps of the maxillary teeth with just enough force to make slight cuspal indentations. The wafer is removed, chilled and re-seated in order to check fit and stability. A registration medium is applied to the mandibular surface of the wax wafer and the patient's mandible is guided into a hinge closure by the thumb and index finger of the operator. The mandible is then manually manoeuvred a few times about the hinge axis. After several smooth movements the hinge closure is completed until the mandibular teeth just indent the registration material. The risk with this method is the ease with which the condyles can be over-retruded.
Three finger chin-point guidance method 50 ( Fig. 7) This method is similar to the chin-point guidance method except for the hand position of the operator. A tripod is created at the chin-point and lower border of the mandible on both sides by the thumb, index and third finger. Gentle guidance along all three digits is required in a mid-sagittal plane. This encourages anterior-superior placement of the condyles but care is required as it is easy to deflect the mandible to one side. This technique is not recommended for edentulous subjects because the operator's hand position can lead to displacement of the lower denture base.
Bimanual manipulation method 51 ( Fig. 8) This technique is carried out with the patient supine and the operator seated directly behind. The fifth finger of each hand is placed behind the angle of the mandible, with the fourth fingers positioned just in front of the angle. This permits the condyles to be directed anterosuperiorly within the glenoid fossae. The third fingers are placed on the inferior surface of the body of the mandible, and the index fingers submentally in the midline. The thumbs are positioned laterally to the symphysis. By opening and closing a few times on the hinge axis the patient will relax and the registration can be made. This technique can also be used for the edentulous patient assuming the lower alveolar ridge is developed enough to allow the provision of a stable and retentive lower base. An alternative method, with the operator in front of the patient, is to use the index fingers to stabilise the lower record base and guidance is from the thumbs on the chin. Smith 52 has described a modification whereby one hand can stabilise both upper and lower record bases.
Anterior guidance by a Lucia Jig 53 (Figs 9a, 9b)
The basis of the Lucia jig method and the techniques that follow, is to provide an anterior reference point. This forms a tripod with the condyles, helping them to locate in the most anterior-superior position in the glenoid fossae. With the teeth out of contact all proprioceptive reception from the teeth and musculature is removed. An anterior stop also stabilises the mandible during record- ing and permits minimal tooth separation so that the recording medium is as thin as possible. The Lucia jig is made from self-curing acrylic resin (ie DuraLay II, Reliance Dental MFG Co., USA) on a study cast or in the mouth. If carried out intra-orally care must be taken because of the exothermic setting reaction of the acrylic. At the dough stage, the acrylic resin is adapted to the upper anterior teeth, using soft paraffin as a separator. The palatal acrylic is manipulated to just cover the palatal soft tissues. The lingual aspect should slope posteriorly and superiorly at an angle of between 40-60°a nd a wooden spatula can be useful in achieving this. While the jig sets it must be gently taken on and off the teeth to avoid engaging undercuts and to reduce the chance of thermal trauma. Once completed the jig is adjusted using articulating paper placed on the palatal aspect whilst the patient performs lateral and antero-posterior excursive movements. A selected lower incisor scribes an arrow-head pattern, the 'wings' and 'tail' of which can be ground away to leave the apex. This process is repeated until a raised area of acrylic at the apex remains. This is the location of the retruded position and the vertical height is then adjusted until the posterior teeth are just out of contact. The record is made at this position with the jig in the mouth. It is important to note that while the jig is being adjusted out of the mouth, the patient must bite on a cotton wool roll or a saliva ejector in order to keep the teeth discluded otherwise the training effect of the jig will be lost. This method can also be used if upper anterior teeth are missing. The jig is simply made to span the edentulous area and is adjusted in the same manner.
Anterior guidance by a tongue blade 54 ( Fig. 10) The tongue blade method uses wooden spatulas instead of a custom made Lucia jig to provide an anterior reference point. The degree of tooth separation can be altered by the number of spatulas used. The patient's teeth must be discluded for a period of time, usually between 10-20 minutes prior to registration, in order for proprioceptive input to be lost. No adjustment using gothic arch principles is possible and once the correct anterior spatula guidance is achieved, registration material is used to record the relative position of the mandibular and maxillary teeth. 55 (Figs 11a, 11b, 11c) Another variation of the Lucia jig principle involves the leaf gauge. Originally, a book of ten acetate leaves was described but now disposable paper versions are also available (Panadent Corp., CA, USA). The leaves provide the anterior reference point and the degree of tooth separation can be altered until the teeth achieve disclusion. No adjustment using gothic arch principles is possible. A registration support wafer permits the registration of the inter-dental record (Fig. 11c) .
Anterior guidance by a Leaf Gauge
Anterior guidance by a OSU Woelfel
Gauge 56 (Figs 12a, 12b) This method was developed by Woelfel at Ohio State University (OSU) and aims to simplify the Lucia jig technique while still achieving an anterior point contact at the retruded position. The specially designed device (Girrbach Dental GmbH, Germany) has a graduated acetate bite platform, the position of which is adjusted antero-posteriorly until the teeth are minimally out of contact. A registration support wafer can then be added and the inter-dental record made (Fig. 12b) . 57 This technique departs from the guided methods described so far in that the operator employs a directed force to achieve a retruded mandibular position. With the dentist standing in front and to the right of the supine patient, the left thumb and forefinger are placed over the upper teeth. The right thumb is placed on the superior aspect of the chin, while the second and third fingers take up position along the inferior border of the mandible. The operator's right arm is stiffened and pressure is applied from the shoulder by leaning. It has been suggested that reflex muscle shortening acts to retrude the mandible but it is likely that the mandible is pushed too far posteriorly, thus producing an error in RCP registration.
Power-centric registration method
COMPARISON OF RCP GUIDANCE METHODS Clinical variation in RCP recording
It is important that the interocclusal record is made at the correct OVD using an accurate, dimensionally stable medium and an appropriate, well practised mandibular guidance technique. 33 These principles should help the clinician make a retruded mandibular record which is accurate and reproducible. Helkimo 22 suggested the range of clinical variation to be 0.07-0.11 mm antero-posteriorly, while Watson et al. 58 found inter-clinician variation was much greater than intra-clinician variation when recording CR in edentulous patients. McKee 59 echoed these findings and called for more undergraduate and postgraduate training in this important skill. Eriksson et al. 30 has investigated the clinical factors influencing the reproducibility of interocclusal recording methods in fixed, partial and complete prosthodontic cases. It was found that the dominant influence upon reproducibility was clinical technique rather than recording medium or the particular mandibular position recorded. Conversely, Utz et al. 60 has suggested that reproducibility is unachievable, regardless of technique or technical excellence. Utz et al. 60 may be right in that absolute reproducibility of RCP is impossible, however differences of 0.08 mm have lead Posselt 15 to conclude that these variations are 'probably clinically insignificant'.
Mandibular guidance studies
The duplicability of gothic arch tracings has been studied in dentate subjects and found to be subject to diurnal variation. 13, 61, 62 The same apex position could not be reproduced in any of the subjects and the greatest changes in position were in a mediolateral direction. This said, Helkimo 22 reported that guided mandibular closure gave more reproducible RCP recordings than no guidance, in both anteroposterior and mediolateral directions. Similar results were found by Kabcenell, 16 who used bilateral manipulation, moderate and heavy pressure chin point guidance and the Schuyler technique. 40 Moderate chin point guidance yielded the most consistent results. Kantor et al. 64 investigated the influences of swallowing, chin-point guidance, Lucia jig, bilateral manipulation and the myo-monitor on the reproducibility of RCP recording. The most consistent guidance methods were the Lucia jig and bilateral manipulation, which have been demonstrated by electromyographic studies to produce the least temporalis and masseter activity. 65 The myo-monitor and swallowing techniques were extremely variable. Recordings made using the myo-monitor have been shown to be anterior to RCP, variable between patients and variable on opposite sides of the same patient. 66 The consistency of the Lucia jig combined with chin-point guidance or bilateral manipulation has been confirmed in other studies. 34, 67 In McKee's study 59 the effect of training on mandibular guidance was evaluated. Prior to instruction, bimanual manipulation, chin point guidance and the Lucia jig produced similar results, with a spread of recorded positions made. After training in bilateral manipulation only, more consistent results (tolerance of 0.11 mm) were achieved with it than with chin point guidance and a Lucia jig. The influence of patient-applied muscle force during the RCP recording must also be considered. Omar and Wise 38 found mean flexure of the mandible, in the horizontal plane, to be 0.073 mm when patients apply maximal occlusal force.
Anecdotal evidence
Wise 25 described RCP location techniques for the dentate patient based upon the relative ease of mandibular manipulation. He classified patients as 'easy', 'manipulation with slight difficulty' and 'manipulation with more difficulty'. This classification is anecdotal and would certainly vary between clinicians, but might serve as a guide for RCP guidance technique selection, encouraging the dentist to examine mandibular movement more carefully. Wise suggested bimanual manipulation for easy patients. Anterior guidance from a tongue blade followed by bimanual manipulation was recommended for slightly more difficult patients. Very difficult patients required construction of a Lucia jig which may need to be left in situ for up to 30 minutes in order to disrupt proprioception. For some very difficult patients, proprioceptive deprogramming may need to be accomplished using an occlusal splint for an extended period. 23, 24, 61 SUMMARY RCP, that three-dimensional maxilloman-dibular relationship which results from initial teeth/tooth contact as the mandible hinges about the terminal hinge axis, is a relatively reproducible position. As a reproducible position, it is useful in the restorative management of dentate and edentulous individuals and as a reference point for the registration of transfer records, so that casts can be mounted on articulators. Although patients are reorganised into this position, it has been shown that a slide between RCP and ICP will be reintroduced after 2-12 years. 28 This confirms that the occlusion is not constant but exhibits biological adaptability. Adaptability also means that Establishing the RCP in the dentate patient and the retruded mandibular position in the edentulous patient can be difficult. Many factors can influence the accuracy and reproducibility of the recording including the patient, operator skill, the registration method employed, the material used for the recording and the time of the recording. It is unknown whether one registration method is better than another but it is the accuracy and reproducibility of achieving the retruded position in a given operator's hands which is probably of greatest importance. Training in mandibular guidance has been shown to produce constistency and it is recommended that all dental undergraduate students are schooled in this important skill.
Guiding the patient into the retruded position has been shown to give more consistent results than patient-guided techniques. From the published studies, well practised and executed chin point guidance, bimanual manipulation or use of an anterior jig is recommended. Deprogramming the masticatory system is required in some patients who have difficulty in achieving RCP, and this is best done by an anterior jig or splint therapy.
Consistently identifying, recording and using the retruded mandibular position pays dividends for both the patient and operator. Restorative dental treatment can be provided successfully, in a controlled and accurate manner, with careful occlusal planning. Furthermore, treatments which have introduced occlusal disharmony can be rectified. Careful planning saves time during the treatment phase and increases patient and operator satisfaction. Ultimately the dentate or edentulous patient must be provided with an occlusion which is functional, aesthetic, stable, maintainable and does not cause discomfort.
